But while assigning just weight to the influence of insufficient exercise in depressing the health of the army, it was unquestionable that the great, the most efficient, cause of its insanitary condition, was the foulness of the soldiers' residences, and the vitiated state of the atmosphere in which the men were compelled to pass the greater portion of their life. The predominance of pulmonary affections among the causes of death in the army was highly significant, as bearing upon the influence of a foul atmosphere upon the health of the men. While in civil life, at army ages, the deaths by pulmonary diseases were 6*3 per 1000, in the Cavalry they amounted to 7*3, in the Infantry of the Line to ao'2, and in the Guards to I3'8 ; and of the entire number of deaths from all causes in the army, diseases of the lungs constituted no less than 53*9 per cent, in the Cavalry, 57'27 Per cent* m the Infantry, and 67"68 per cent, in the Guards.
It could not be alleged that, as is frequently the case in civil life, the clothing, the food, and the nature of the occupation itself were of such a character in the army as to be predisposing causes of the excessive mortality of the soldier from pulmonary disease. Now, if it could be shown that the soldier in barracks breathes a vitiated and polluted atmosphere, it would follow that of the four causes chiefly predisposing to pulmonary affections, namely, insufficient clothing, insufficient and unwholesome food, nature of occupation, and foul atmosphere, the last is the one to which the excessive liability of the soldier to this class of diseases * Report, p. xiv. " his ventilator at the top of the staircase which passes up the middle of the house, and inserted louvers in the partition wall between the staircase and each of the twelve barrack-rooms. It was anticipated that an air current would descend through one division of the tube into the staircase, would pass thence through one set of louvers into each barrack-room, would * These ingenious ventilators require fixed conditions for their perfect action. Alter these conditions, and they become wholly outlet or wholly inlet. " The condition essential to their operation," says the Report, "is that the room to which they are applied be closed, and in a closed room tlieir action is singular. If a number of people be crowded into a room with the fireplace, doors, and windows shut, and if a tube of an apparently sufficient area to afford ventilation for the inmates be carried from the ceiling of the room above the roof of the building, there will be an irregular effort at effecting an interchange between the air of the room and the outside air. The outer air will descend, and the inner air will ascend in fitful, variable, irregular currents, and the room will be badly ventilated, if ventilated at all. But singularly enough, no sooner is the tube divided longitudinally from top to bottom by means of any division, however thin, than its action becomes immediately changed, a current of air descends into the room continuously on one side of the partition, and a current of foul air ascends from the room continuously on the other side of the partition. One-half the tube supplies fresh air to the inmates of the room, and the other half removes foul air, so that if the size be properly adjusted, the air in the room is kept sweet." (p. 69.) return by.the other set of louvers into the staircase, and pass up through the second division of his ventilator, and so escape. On examining the operation of the apparatus, however, it was found that the current in both divisions of the ventilator passed down into the staircase through both sets of louvers into the rooms, and thence up the chimneys, so that there was no up-current Chemistry teaches us that at least 200 cubic feet of air per hour is required to dilute the carbonic acid and water given off from the body to the same standard as they exist in the atmosphere. " But," says the Report, " chemistry takes no cognizance of those aerial poisons eliminated from the skin and lungs, and which in stagnant air have been diluted to the extent stated. Indeed, the object to be served by ventilation is primarily the dilution and removal of these poisonous exhalations, and if this be secured the carbonic acid and water will be removed at the same time.
" Few persons," the Report adds, "are, perhaps, aware that an ordinary barrack fireplace removes a much larger amount of air than is required merely to dilute the carbonic acid and water to a healthy standard. The quantity varies, of course, with the section, height, and temperature of the chimney-flue, and also with the force and direction of the wind. The extremes may be practically assumed at from 6000 cubic feet per hour up to ten times that amount. A twelve-man room, affording 500 cubic feet per man, would on the lowest estimate have 500 cubic feet of air per man per hour supplied to it by the chimney-draught alone; that is to say, the firegrate will ensure a ventilation above twice as great as will fulfil the requirements of chemistry; and yet it has been ascertained by sufficient experience that rooms so ventilated are both offensive and unwholesome." (p. 72.) This result is, no doubt, partly, if not chiefly, attributable to the fact that the chimney-draught is supplied mainly from the lower stratum of air in the room, the upper portion of the room forming, as it were, a reservoir of foul air situated above the venti- lington Barracks, a a, fresh-air inlets ; B {lower), inlet for air to be warmed in the space behind the fire grate, which air, after being warmed, passes up the flue in the wall and is admitted into the room through the louvered opening near the ceiling-. The position of the cliimney-flue is shown by the dotted outline ; b {upper), the outlet foul-air shaft.
Fig. C.?Arrangement for ventilating and warming a barrack-room in the Wellington Barracks, a a, fresh-air inlets ; b (lower), inlet for air to be warmed, in the space behind the fire grate, which air, after being warmed, passes up the flue in the wall and is admitted into the room through the louvered opening near the ceiling-. The position of the chimney-flue is shown by the dotted outline ; b {upper), the outlet foul-air shaft.
